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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high-precision 
leak detection by a differential pressure type air leak test 
device while reducing the capacity of master-side and 
work- side two test pressure closure systems, 
SOLUTION: On the top surface of a base block 20, two 
blocks 40A and 40B are fixed side by side. A differential 
pressure sensor 6 is sandwiched between the opposite 
surfaces 41 of those blocks 40 A and 40B and 
opening/closing valve 5a and 5b are mounted on its top 
surface. Branch air paths are formed in the blocks 40A and 
40B respectively. Those branch air paths include path parts 
la' and lb' which are more upstream than the 
opening/closing valves 5a and 5b and path parts la" and 
lb" which are more downstream than them. The 
downstream-side path parts la" and lb" are linked with 
capsules 35 A and 35B through holes 20a and 20b, etc., of 
the base block 20. Two input ports of the differential 
pressure sensor 6 are connected to those downstream-side 
path parts la" and lb". 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . u • 

[Field of the Invention] This invention relates to the air leak test equipment for detectmg the minute 

leak of a work piece. 

[0002] ^ ^ . u , , 

[Description of the Prior Art] For example, the air leak test equipment for detectmg the leak ot 
work pieces, such as small centrum articles, such as small electronic parts, and a hermetic 
container, is equipped with the common air passage by which a end face is connected to the source 
of a test pressure, and the 1st and 2nd branching air passage which branches from the tip of this 
common air passage. The tip of the 1st and 2nd branching air passage is connected to the above- 
mentioned hold space for masters, and the hold space for work pieces, respectively. The closing 
motion valve (closing motion valve) is prepared in each branching air passage. In the 1st and 2nd 
branching air passage, the differential pressure sensor is connected between the circulation spaces 
by the side of a tip from the closing motion valve. 

[0003] If it is in the above-mentioned air leak test equipment, at the time of a test, master 
components and a work piece to be examined are held in the hold space for masters, and the hold 
space for work pieces, respectively, and a test pressure is supplied to the hold space for masters, 
and the hold space for work pieces from the source of a test pressure. Then, by closing the closing 
motion valve of a pair, the system of a master side and the system by the side of a work piece are 
closed by the test pressure, respectively, and the existence [ work piece ] of a leak is judged m this 
condition based on the detection differential pressure from a differential pressure sensor. 
[0004] In the former, since most consisted of tubing and was connected to the above-mentioned 
closing motion valve, a differential pressure sensor, the object for masters, and the hold space for 
work pieces, highly precise leakage detection of the above-mentioned common air passage, 1st, and 
2nd branching air passage was not completed. The reason is explained in full detail. Although, as 
for the 1 St and 2nd branching air passage, the circulation space by the side of a tip constitutes a 
closed system from a closing motion valve, if these are formed with tubing, the volume of a closed 
system will become large. Therefore, the differential pressure generated to the leak of a work piece 
becomes small, and it becomes difficult to discover a small leak. Moreover, since tubing was 
formed with the ingredient comparatively soft in order to make bending easy, when a test pressure 
was given, the volume of a closed system might change with the elastic deformation of tubing, and 
the limitation was in improvement in detection precision also from this point. 
[0005] Then he decreases the volume of a branching air passage used as a closed system, and is 
trying to also lose the fluctuation by forming a branching air passage in a block covering an overall 
length in the air leak test equipment indicated by JP, 10-62296, A. 

[P?obllm(s) to be Solved by the Invention] In the air leak test equipment of the above-mentioned 
official report, the 1st and 2nd branching air passage was formed in one block, and it has equipped 
with the differential pressure sensor, the closing motion valve of a pair, etc., the whole surface, tor 
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example, top face. However, since opening of the two input port of a differential pressure sensor 
was carried out to one field of a differential pressure sensor with this configuration and it stood in a 
row in the 1st and 2nd branching air passage of the above-mentioned block, the differential 
pressure sensor became large-sized, the configuration of these input port was complicated, and that 
volume was large. Moreover, since two independent branching air passages were formed in one 
above-mentioned block, the symmetric property of a branching air passage needed to be 
maintained, avoiding interference of the closing motion valves connected to these branching air 
passage, consequently these branching air passage became long, and the volume was large. 
Therefore, it was not able to reply to a demand that he wants to decrease the volume of a closed 
system further and to perform highly precise leakage detection enough. 
[0007] 

[Means for Solving the Problem] The common air passage by which, as for the 1st mode of this 
invention, a end face is connected to the source of a test pressure. The closing motion valve 
prepared in the 1st and 2nd branching air passage which branches from this common air passage, 
and these [ 1st ] and the 2nd branching air passage, respectively. It has the differential pressure 
sensor which detects the differential pressure between the circulation spaces by the side of a tip 
from the above-mentioned closing motion valve in these [ 1st ] and the 2nd branching air passage. [ 
whether master components and a work piece are connected to the above-mentioned 1st and 2nd 
branching air passage, respectively, and ] The hold space for masters in which master components 
are held, and the hold space for work pieces in which a work piece is held are connected, 
respectively. In the air leak test equipment which detects the leakage of a work piece based on the 
differential pressure which gives a test pressure from the above-mentioned source of a test 
pressure closes the above-mentioned closing motion valve, and is detected by the above-mentioned 
differential pressure sensor in this condition It has ****** the 1st and 2nd block. To these [ 1st ] 
and the 2nd block While the above-mentioned 1st and 2nd branching air passage is formed, 
respectively it is equipped with the closing motion valve which opens and closes these 1st and 2nd 
branching air passage, respectively, furthermore, in the above 1st and the block [ 2nd ] field which 
confronts each other mutually The catching hole which stands in a row, respectively is carrying out 
opening to the above-mentioned tip side circulation space of the 1st and 2nd branching air passage. 
The above-mentioned differential pressure sensor It is inserted into the confrontation face-to-face 
of the above 1st and the 2nd block, is arranged, and is characterized by two pressure installation 
ports of this differential pressure sensor standing in a row in the catching hole of the above 1st and 
the 2nd block, respectively. . 
[0008] The 2nd mode of this invention is characterized by for the above-mentioned differential 
pressure sensor having the heights of the pair in which the above-mentioned pressure installation 
port carries out opening, and inserting these heights in the above 1st and the catching hole in which 
it is the 2nd block in air leak test equipment [ like ], the 1st voice. The 3rd mode of this mvention is 
characterized by the 1st and having the 3rd block further, locating the above 1 st and the 2nd block 
in a line with this one block [ 3rd ] field in air leak test equipment [ like ], being fixed the 2nd 
voice and forming the straight-line-like through tube which makes the extension of the tip side 
circulation space of the above-mentioned 1st and 2nd branching air passage at this 3rd block. As 
for the 4th mode of this invention, in air leak test equipment [ like ], the above-mentioned common 
air passage is further formed in the 3rd above-mentioned block the 3rd voice, and this common air 
passage is characterized by standing in a row to the 1st and the block [ 2nd ] 1st and 2nd branching 
path, without crossing the extension of the tip side circulation space of the above-mentioned 1st 

and 2nd branching path. ^ ^ . • • *u 

[0009] It sets to air leak test equipment [ like ] the 4th voice, the 5th mode of this invention - the 
3rd ~ the above-mentioned closing motion valve In the above 1st and the 2nd block, the above- 
mentioned confrontation side and the field which intersects perpendicularly are equipped. To the 
above 1 st and the 2nd block The 1 st hole which intersects perpendiculariy with the above- 
mentioned confrontation side, and is linearly prolonged from the above-mentioned catching hole, 
and the 2nd hole which intersects perpendicularly with this 1 st hole, is prolonged linearly and 
stands in a row in an above-mentioned block [ 3rd ] through tube. It intersects perpendicularly with 
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tfie 1st hole, and extends linearly, and opening is carried out to the field equipped with the above- 
mentioned closing motion valve, and the 3rd hole opened and closed by this closing motion valve 
is formed, and it is characterized by constituting the tip side circulation space of the above- 
mentioned branching air passage with these 1st, 2nd, and 3rd holes. In the air leak test equipment 
of the 6th mode of this invention to the above 1st and the 2nd block While the wearing side of the 
above-mentioned closing motion valve is equipped with a tank together with a closing motion 
valve, an auxiliary closing motion valve is held in this tank. Further to the above 1st and the 2nd 
block It is characterized by forming the 4th hole which intersects perpendicularly with the 1st hole 
of the above, is prolonged linearly, carries out opening to the field equipped with the above- 
mentioned tank, and is opened and closed by the above-mentioned auxiliary closing motion valve. 
[0010] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt of this invention is explamed 
based on drawing 1 - drawing 4 . First, the outline of air leak test equipment is explained using the 
circuit diagram of drawing 1 . This air leak test equipment is equipped with the air passage 1 . The 
air passage 1 has community air passage Ix and the 1st and 2nd branching air passage la and lb 
which branched fi-om the down-stream edge (tip). The source 2 (source of a test pressure) of 
compression pneumatic pressure is connected to the upper edge (end face) of community air 
passage Ix. The regulator 3 and the Mikata solenoid valve 4 are formed in community air passage 
Ix sequentially fi-om the upstream. This Mikata solenoid valve 4 chooses the test pressure supply 
location which makes the branching air passages la and lb and the source 2 of the compressed air 
of a pair open for fi-ee passage, or the atmospheric-air open position which intercepts the branchmg 
air passages la and lb of a pair from the source 2 of compression pneumatic pressure, and 
atmospheric air is made to open wide, and is in an atmospheric-air open position in an OFF state. 
[001 1] The closing motion valves 5a and 5b of a normally open pneumatics drive type are formed 
in the halfway section of the branching air passages la and lb, respectively. Hereafter, m the 
branching air passages la and lb, between these closing motion valves 5a and 5b and upper edges 
is called upstream circulation-space la* and lb' (end face side circulation space), and between the 
closing motion valves 5a and 5b and down-stream edges is called downstream circulation-space 
la" and lb" (tip side circulation space). 

[0012] the above - branching ~ an air passage - one ~ a ~ one ~ b ~ the downstream - a 
circulation space - one - a - " ~ one - b - " ~ halfway - the section - **** ~ a pressure ~ 
installation - a path - one - c - one - d - minding - differential pressure - a sensor ~ six ~ a 
pair - input port - six - a ~ six ~ b ~ respectively - connecting ~ having -****. This 
differential pressure sensor 6 has diaphram inside, and changes and outputs deformation of the 
diaphram according to the differential pressure of the input port 6a and 6b of a pair to an electrical 
potential difference, fiarthermore ~ branching - an air passage - one ~ a - one - b ~ the 
downstream - a circulation space - one - a ~ " - one - b - " ~ halfway - the section - -- 
an interconnecting catwalk ~ one ~ e ~ one ~ f ~ assistance ~ closing motion ~ a valve ~ eight - 
a - eight ~ b - minding ~ the same - the volume - a tank ~ seven ~ a ~ seven - b ~ respectively 
~ connecting - having -****. a f 

[0013] Hold space 9a for masters for holding the master components M in the down-stream edge ot 
branching air passage la of the above 1st is connected, and hold space 9b for work pieces for 
holding the work pieces W to be examined (for example, precision electronic parts etc.) is 
connected to the down-stream edge of 2nd branching air passage lb. In addition, the master 
components M are the same components for example, as the work piece W, and it is checked that 

leakage does not arise. , n 

[0014] Furthermore, air leak test equipment has the control section 10. This control section lU 
includes a microcomputer, memory, an input/output interface, a driving means, etc. (neither is 
illustrated). The detecting signal from the differential pressure sensor 6 is inputted into a control 
section 10. This control section 10 has the function to perform control of the Mikata solenoid valve 
4, the closing motion valves 5a and 5b, the auxiliary closing motion valves 8a and 8b, a drop 1 1 , 
the success lamp 12, and the rejection lamp 13 etc. 

[0015] With the air leak test equipment of the above-mentioned configuration, when performing 
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the leakage test of a work piece, first, the master supply M and a work piece W are held in each 
hold space 9a and 9b, and these hold space 9a and 9b is changed into a seal condition. Next, the 
Mikata solenoid valve 4 is turned on and a test pressure is supplied to hold space 9a for masters, 
and hold space 9b for work pieces through the branching air passages la and lb. Next, while 
closing the system which contains downstream circulation-space la" of 1st branching air passage 
la, and hold space 9a for masters by closing the closing motion valves 5a and 5b by the test 
pressure, the system containing downstream circulation-space lb" of 2nd branching air passage lb 
and hold space 9b for work pieces is also closed by the test pressure. 

[0016] Since pressurization air does not enter in a work piece W and the pressure of the closed 
system by the side of a work piece is not different from the pressure of the closed system of a 
master side when there is no blemish in the work piece W held in hold space 9b for work pieces, 
the detection differential pressure after predetermined time progress is zero, and a control section 
10 calculates an atmospheric pressure conversion ullage with zero based on these differential 
pressure zero. Since pressurization air trespasses upon the interior of a work piece W when a 
minute blemish is in a work piece W, only in the part, the pressure of a work-piece side closed 
system declines, and the differential pressure according to leakage is detected by the differential 
pressure sensor 6 in connection with it. A control section 10 calculates the amount of leaks of the 
atmospheric pressure conversion corresponding to this differential pressure. A control section 10 
judges by leaking as compared with a threshold while displaying on a drop 1 1 the atmospheric 
pressure conversion ullage calculated as mentioned above. When the amount of leaks is smaller 
than a threshold, it judges that a work piece W has no minute leak, and when larger than a 
threshold, it judges with those with minute leakage. 

[0017] Next, the auxiliary closing motion valves 8a and 8b of Tanks 7a and 7b are opened, and the 
pressure of a master side closed system and a work-piece side closed system is missed to the 
building envelope of the tanks 7a and 7b in an atmospheric pressure condition (false leakage). After 
that the differential pressure sensor 6 detects differential pressure again. The existence of large 
leakage is judged as compared with a threshold which is different from the above in this detection 

differential pressure. .... ^ ,, „ 

[0018] In addition, the principle of the above-mentioned large leakage judging is as follows. When 
a big blemish is in a work piece W, pressurization air will enter the interior of a work piece W at a 
stretch at the time of test-pressure grant, and the interior of a work piece W will become a test 
pressure Then, even if it closes the closing motion valves 5a and 5b and detects differential 
pressure, this differential pressure is zero substantially and will judge that he has no minute 
leakage Therefore, a master side closed system and a work-piece side closed system are made to 
generate equivalent false leakage as mentioned above. If the interior of work-piece W is a test 
pressure by large leakage, the pressure of a work-piece side closed system will be expected after 
false leakage, and reliance will also become high. If it puts in another way, when there is a large 
leak the difference of content volume of a work piece W appears in the volume of the closed 
system a master side and by the side of a work piece. Since the difference of the volume m this 
test-pressure condition serves as differential pressure and appears by the above-mentioned false 
leakage, the existence of a large leak can be judged. 

[0019] When the corresponding success lamp 12 is made to turn on and there is a minute leak or a 
large leak noting that it is an excellent article, a work piece W makes the faulty rejection lamp 13 
which judges and corresponds turn on about the work piece W judged as there being also no minute 
leak generating and there being no large leak generating. Next, by making the Mikata solenoid - 
valve 4 into an atmospheric-air release location, and opening the closing motion valves 5a and 5b, a 
control section 10 carries out atmospheric-air disconnection of hold space 9a for masters, and the 
hold space 9b for work pieces, and closes the auxiliary closing motion valves 8a and 8b of Tanks 

7a and 7b after that. , • j 

[0020] Next, the concrete structure of the above-mentioned air leak test equipment is explained, 
referring to drawing 2 - drawing 4 . This air leak test equipment can inspect now plurality, for 
example, five work pieces, to coincidence. In addition, in drawing 2 - drawing 4 , illustration is 
. omitted about the great portion of community air passage Ix, and the source 2 of compression 



pneumatic pressure, a regulator 3 and the Mikata solenoid valve 4. 

[0021] As shown in drawing 2 , air leak test equipment is equipped with the level table 15. Square 
hole 15a is formed in this table 15, and five base blocks 20 (the 3rd block) of a long and slender 
rectangular parallelepiped configuration are inserted in right and left together with [ two or more ] 
the direction which intersects perpendicularly with space at this hole 15a, for example. This base 
block 20 has the flange 21 jutted out horizontally, and this flange 21 is being fixed to the top face 
of the above-mentioned table 15. The receptacle block 25 of a long and slender rectangular 
parallelepiped configuration is being fixed to right and left by the flat inferior surface of tongue 
which makes the horizontal of each base block 20. The inferior surface of tongue of this receptacle 
block 25 is offered as flat mating-face 25x which make a horizontal. 

[0022] The ramp 30 is arranged under each receptacle block 25. It goes up and down this ramp 30 
with the drive which is not illustrated. Capsule 35A for masters and capsule 35B for work pieces 
separate right and left, and are prepared in the top face of a ramp 30. The top face of Capsules 35 A 
and 35B is offered considering the same height as flat mating-face 35x which make nothing and a 
horizontal. These mating-face 35x win popularity in the rise location of a ramp 30, and touch 
mating-face 25x of block 25. The crevice which constitutes hold space 9a for masters, and the 
crevice of this volume which constitutes hold space 9b for work pieces are formed in the center of 
mating-face 35x of the above-mentioned capsules 35A and 35B, respectively. 
[0023] Isomorphism-like block 40A for masters (the 1st block) and block 403 for work pieces (the 
2nd block) which make a pair together with right and left are attached in the flat top face which 
makes the horizontal of each base block 20. 

[0024] Valve block 50A for masters and valve block 50B for work pieces which consist of a non- 
magnetic material are being fixed to the top face of the above-mentioned blocks 40A and 40B, 
respectively Valve block 50 A builds in closing motion valve 5a of the master side of drawing 1 , 
tank 7a, and auxiliary closing motion valve 8a, and valve block 50B builds in closing motion valve 
5b by the side of a work piece, tank 7b, and auxiliary closing motion valve 8b. The amplifier 60 
which amplifies the output signal of the differential pressure sensor 6 is being fixed to the side face 

of valve block SOB. . ,. . , . * 

[0025] Next, it explains in full detail, referring to drawing 3 especially about the path structure ot 
the above-mentioned blocks 20, 25, 40A, and 40B. Two perpendicular through tubes, the diameter 
of said and this volume, 25a and 25b which make the shape of a straight line are left and formed in 
right and left and the perpendicular through tubes 20a and 20b of the diameter of said which is 
airtightly open for fi-ee passage to these through tubes 25a and 25b, and this volume are formed m 
each receptacle block 25 at each base block 20. the above ~ a through tube ~ 20 ~ a ~ 25 ~ a - 
having mentioned above ~ the - one ~ branching - an air passage ~ one - a - the downstream - 
a circulation space - one - a - " ~ an extension - ****** -- providing - having - the above - a 
through tube ~ 20 ~ b ~ 25 ~ b - having mentioned above ~ the ~ two ~ branching -- an air^^^^^ 
passage ~ one ~ b - the downstream ~ a circulation space ~ one ~ b - " ~ an extension ~ 
— providing — having . , , ■ j j- 

[0026] As lower limit opening of the above-mentioned through tubes 25a and 25b is surrounded in 
mating-face 25x of the above-mentioned receptacle block 25, the annular slot is formed in them, 
and the seal ring 27 is inserted in this slot, respectively. When the above-mentioned ramp 30 goes 
up mating-face 35x of Capsules 35A and 35B win popularity and matmg-face 25x of a plate 25 are 
touched the hold space 9a and 9b of the above-mentioned capsules 35A and 35B is sealed with the 
above-mentioned seal ring 27, and is open for fi-ee passage with the perpendicular through tubes 
20a and 20b ofthe receptacle block 25. „ . 

[0027] The big level hole 22 ofthe path prolonged linearly still more horizontally is formed in the 
base block 20 This level hole 22 constitutes the downstream part of community air passage Ix 
mentioned above. A right end is blockaded with a plug and, as for this level hole 22, the left end is 
connected to the pipe of community air passage Ix through the joint 23 (refer to drawing 2 ). These 
community air passage Ix to two short perpendicular holes 24 are prolonged up, and are carrying 
out opening to the top face of a base block 20. These level holes 22 and the perpendicular hole 24 
of not crossing the above-mentioned tiirough tubes 20a and 20b are natural. 



[0028] The above-mentioned blocks 40A and 40B have the confrontation side 41. The differential 
pressure sensor 6 mentioned above between these confrontation sides 41 is inserted. Heights 6x the 
above-mentioned input port 6a and 6b (refer to drawing 1 ) carries out [ x ] opening are formed in 
both sides of this differential pressure sensor 6, and these heights 6x are airtightly inserted in the 
catching hole 42 which carries out opening to the above-mentioned confrontation side 41. 
[0029] The 1st and 2nd branching air passage la and lb mentioned above is formed in the above- 
mentioned blocks 40 A and 40B. These branching air passages la and lb consist of two or more 
holes which are dug with a drill and prolonged linearly. A detailed explanation forms in block 
40for masters A the level hole 43 (the 1st hole) which intersects perpendicularly with the 
confrontation side 41 and is horizontally prolonged from the above-mentioned catching hole 42. 
Opening of the other end of this level hole 43 is carried out to the side face of block 40A, and it is 
closed by the dummy block 61 . The perpendicular hole 44 (the 2nd hole) is caudad prolonged from 
the pars intermedia of this level hole 43, and it stands in a row in through tube 20a of the base 
block 20 which carried out opening to the inferior surface of tongue of block 40A and which was 

mentioned above on it. • u j i <i ^ 

[0030] The valve seat 45 for closing motion valve 5a left and mentioned above right and lett and 
auxiliary closing motion valve 8a and 45' are formed in the top face of the above-mentioned block 
40 A A valve seat 45 approaches the confrontation side 41, and is arranged, and valve seat 45' 
separates fi-om the confrontation side 41, and is arranged, the perpendicular hole 46 (the 3rd hole) 
prolonged from the above-mentioned level hole 43 in these valve seats 45 and 45' m the upper part 
- perpendicular - the upper limit of hole 46' (the 4th hole) is carrying out opening. The above- 
mentioned level hole 43 and the perpendicular holes 44 and 46 are offered as downstream 
circulation-space la" of branching air passage la mentioned above. Moreover, perpendicular hole 
46' is offered as interconnecting-catwalk 1 e to tank 7a mentioned above. 

[0031] Furthermore, the perpendicular hole 47 which carries out opening, and the level hole 48 
which stands in a row in the upper limit are formed in the inferior surface of tongue at block 40A. 
The perpendicular hole 47 stands in a row in the level hole 22 (common air passage 1 x) through 
the perpendicular hole 24 of a base block 20. Opening of the level hole 48 is carried out to the 
confrontation side 41, and it is closed by the plug. Furthermore, as shown in drawing 4 the 
perpendicular hole 49 prolonged in the upper part is formed fi:om the level hole 48, and opening of 
this perpendicular hole 49 is carried out to the top face of block 40A [ near the above-mentioned 
valve seat 45 ]. Upstream partial la' of 1st branching air passage la consists of above-mentioned 
perpendicular holes 47 and 49 and a level hole 48. , a f 

[00321 Since block 40B for work pieces is also making the same path structure as block 40A for 
masters the jack per line in drawing is attached and the detailed explanation is omitted, the level 
hole 43 does not penetrate block 40 A, instead differing is perpendicular - it stands in a row in hole 
46' - short ~ level - it is the point of having hole 43'. Although the volume modification machine 
65 (refer to drawing 2 ) which performs false leakage if needed for a diagnosis of the differential 
pressure sensor 6 is connected to this level hole 43'. this horizontal hole 43' is usually closed by the 

dummy block 66. . t ai a 

[0033] In the above-mentioned block 40B for work pieces, the above-mentioned level hole 43 and 
the perpendicular holes 44 and 46 are offered as downstream circulation-space lb'' of 2nd 
branching air passage lb mentioned above. Moreover, perpendicular hole 46' is offered as If of 
interconnecting catwalks to tank 7b mentioned above. Upstream partial lb' of 2nd branching air 
passage lb consists of perpendicular holes 47 and 49 and a level hole 48. In addition, in Blocks 
40A and 40B, upstream circulation-space la' and lb* have this volume, and downstream 
circulation-space la" and lb" also have this volume. 

[0034] Next, the internal structure of the valve blocks 50A and 50B is explained, refemng to 
drawing 3 Valve block 50A of a master side has the lower room 52 and the up room 53 which 
were divided into the right-and-left section with the septum 51 . The perpendicular hole 46 of the 
downstream of the above-mentioned 1st branching air passage la and the perpendicular hole 49 ot 
the upstream have attended the right-hand side lower room 52, and the valve element 54 of the 
above-mentioned closing motion valve 5a is held in the vertical direction possible [ a slide ]. The 



left-hand side lower room 52 is offered as tank 7a mentioned above, and is held possible [ a slide of 
the valve element 54 of the above-mentioned auxiliary closing motion valve 8a ]. An armature 55 
is held possible [ a slide in the vertical direction ], it gets down to the up room 53 on either side, 
and the input port 56 of the upper limit stands in a row through the solenoid valve (not shown) in 
the source of compression air. This solenoid valve is controlled by the above-mentioned control 
section 10. 

[0035] A valve element 54 is caudad moved according to the repulsive force of the magnet which 
the armature 55 moved caudad when it was energized in the direction in which the above- 
mentioned valve element 54 separates from a valve seat 45 and 45' by the coil spring, it opened, it 
was in a location and the compression air from the above-mentioned input port 56 was given, and 
was formed in the armature 55 and the valve element 54, a valve seat 45 and 45' are sat, and it is 
made a closing location. 

[0036] Valve block 50B for work pieces is also making valve block 50A for masters, and a 
symmetrical form, and the right-hand side lower room 52 is offered as tank 7b mentioned above. 
The left-hand side valve element 54 belongs to closing motion valve 5b, and the right-hand side 
valve element 54 belongs to auxiliary closing motion valve 8b. 

[0037] In drawing 1 , the air passage of the range enclosed with a fictitious outline S is drilled by 
Blocks 20, 25, 40A, and 40B so that clearly from the above-mentioned explanation. Although one 
circuit S is shown by drawing 1 , community air passage Ix branch by the downstream of the 
method solenoid valve 4 of three, and are connected to five circuits S. 
[0038] When the air leak test equipment of the above-mentioned configuration performs the 
leakage test of a work piece, the master components M are beforehand held in crevice 9a of five 
capsule 35A, respectively. And a leakage test is performed, as five work pieces W used as a subject 
of examination are held in crevice 9b of five capsule 35B and were mentioned above. 
[0039] In the above-mentioned air leak test equipment, since the branching air passages la and lb 
are altogether formed in Blocks 20, 25, 40A, and 40B including the extension by the side of a tip 
and a pipe is not used, the volume of these branching air passages la and lb can be made small, 
and the volume of downstream circulation-space la" and lb", i.e., a closed system, can be 
decreased especially. Moreover, since the cross section does not change with test-pressure grants, 
the drilled hole can lose volume change of the closed system by the test pressure. Furthermore, the 
member for connection of a path is not needed but the possibility of leakage here can be abolished. 
Consequently, the sensibility of the leak detection by differential pressure can be raised, and it 
becomes possible to be stabilized and to detect the minute leak of precision small components etc. 
with high dependability. _ , , 

[0040] Furthermore with this operation gestalt, it has the composition that the differential pressure 
sensor 6 is inserted between block 40A and 40B. This differential pressure sensor 6 Since input 
port 6a and 6b is arranged to both sides and this input port 6a and 6b is formed in a right angle in 
the shape of a straight line toward central diaphram 6c (refer to drawing 3 ), while being able to 
make the differential pressure sensor 6 small, structure of input port 6a and 6b can be made simply 
and short. Consequently, it can contribute to volume reduction of the above-mentioned closed 
system and highly precise leakage detection can be performed. And since the 1st and 2nd 
branching air passage la and lb is formed in the respectively different blocks 40A and 40B as 
mentioned above, that path structure can be made simply and short, and this point can also be 
contributed to volume reduction of the above-mentioned closed system. 

[0041] Moreover, since heights 6x of the differential pressure sensor 6 are inserted in the catching 
hole 42 formed in the confrontation side 41 of block 4A.4B, while being able to make the input 
port 6a and 6b and the branching air passages la and lb of the differential pressure sensor 6 open 
for free passage with sufficient airtightness, support of the differential pressure sensor 6 also 

becomes a positive thing. , . , u a 

[0042] Since the blocks 40 A and 40B in which the branching air passages la and lb were tormed 
are being fixed to the common base block 20, the stable support is made. Moreover, since 
community air passage Ix were formed in this base block 20 and it was put in a row to the 
branching air passages la and lb of Blocks 40 A and 40B, circuitry can be simplified. 



[D043] the above ~ a block ~ 40 ~ A - 40 - B ~ setting - the above ~ differential pressure ~ a 
sensor ~ six ~ confrontation ~ a field - 41 ~ arranging ~ having -- the above - closing motion - 
a valve - five - a -- five -- b -- confrontation - a field -41 ~ crossing - a top face - arranging - 
having --**** - since - comparatively ~ being short ~ plurality ~ a hole - 43 - 44 -- 46 -- 
branching ~ an air passage - one - a ~ one - b ~ the downstream ~ a circulation space ~ one ~ a 
- " ~ one -- b ~ " - it can constitute . Therefore, these holes 43, 44, and 45 can be formed with a 
thin drill, and this point can also be contributed to volume reduction of a closed system. 
[0044] With the above-mentioned operation gestalt, in Blocks 40A and 40B, it can connect with the 
location of the arbitration of the level hole 43, therefore the perpendicular hole 44 can choose the 
location of the through tubes 20a and 25a corresponding to this perpendicular hole 44, and through 
tubes 20b and 25b as arbitration over the large range, as a result can choose the location of 
Capsules 35A and 35B as arbitration over the large range. 

[0045] Drawing 5 shows the 2nd operation gestalt of this invention. With this operation gestalt, as 
master components (not shown) and a work piece W hit two seal rings 27 of the receptacle block 
25 directly, they are connected to them. In this example, a work piece W is a solenoid valve, the 
valve Wa of this solenoid valve is in the condition which was equivalent to the valve seat with the 
spring (not shown), and the seal nature of that valve port Wb is inspected. The above-mentioned 
work piece W is pressed against the receptacle block 25 by the guide device which is not illustrated 
and the wearing means which consists of a press cylinder 70 (press device), and the very small 
space which constitutes a valve port Wb stands in a row in opening of through tube 25b. In 
addition, master components are not illustrated here, although it is always open for free passage to 
through tube 25a in a seal ring 27. [0046] The above-mentioned receptacle plate 25 may be 
excluded although it uses so that it can exchange easily when it gets damaged. In that case, 
Capsules'35A and 35B will be applied to a base block 20, or a work piece and master components 
will be applied directly. 

[0047] . , u u- 

[Effect of the Invention] Since according to the 1 st mode of this invention the branching air 
passages la and lb are formed in a block and a pipe is not used as explained above, the volume ot 
this branching air passage can be made small, and the volume of a tip side circulation space, i.e., a 
closed system, can be decreased especially. Moreover, since the cross section does not change with 
test-pressure grants, the drilled hole can lose volume change of the closed system by the test 
pressure. Consequently, the sensibility of the leak detection by differential pressure can be raised, 
and it becomes possible to be stabilized and to detect the minute leak of precision small 
components etc. with high dependability. And since the 1st and 2nd branching air passage is 
separately formed in the 1st and the 2nd block, respectively, the path structure can be made simply 
and short it can contribute to volume reduction of the above-mentioned closed system, and highly 
precise leakage detection can be performed. Moreover, since it has the composition that a 
differential pressure sensor is inserted between the 1st and the 2nd block, while being able to make 
a differential pressure sensor small, structure of the input port of this differential pressure sensor 
can be made simply and short. Consequently, it can contribute to volume reduction of the above- 
mentioned closed system, and highly precise leakage detection can be performed. 
[0048] Since it inserts in the catching hole in which the heights of a differential pressure sensor 
were formed to the confrontation side of a block according to the 2nd mode of this invention, while 
being able to make the input port and the branching air passage of a differential pressure sensor 
open for free passage with sufficient airtightness, support of a differential pressure sensor also 
becomes a positive thing. According to the 3rd mode of this invention, since the 1 st and 2nd block 
in which the branching air passage was formed is being fixed to the 3rd common block, the stable 
support is made. Since according to the 4th mode of this invention the common air passage was 
formed in the 3rd block and it was put in a row to the branching air passage of a block, circuitry 

can be simplified. . , i 

[0049] Since according to the 5th mode of this invention the above-mentioned differential pressure 
sensor is arranged in a confrontation side and arranged in the above 1st and the 2nd block in the 
above-mentioned closing motion valve, the confi-ontation side, and the crossing field, two or more 



comparatively short straight-line holes can constitute the downstream circulation space of a 
branching air passage. Therefore, these holes can be made thin and it can contribute to volume 
reduction of the above-mentioned closed system. According to the 6th mode of this invention, even 
if it uses a tank, it is not necessary to increase the volume of the above-mentioned closed system 
remarkably by adding a device to formation of the path which connects a branching air passage 
with the wearing part of this tank, and this tank. 



CLAIMS 



[Claim(s)] 

[Claim 1] The common air passage by which a end face is cormected to the source of a test 
pressure, and the 1 st and the 2nd branching air passage which branch from this common air 
passage. It has the closing motion valve prepared in these [ 1st ] and the 2nd branching air passage, 
respectively, and the differential pressure sensor which detects the differential pressure between the 
circulation spaces by the side of a tip from the above-mentioned closing motion valve in these [ 1st 
] and the 2nd branching air passage. [ whether master components and a work piece are connected 
to the above-mentioned 1st and 2nd branching air passage, respectively, and ] The hold space for 
masters in which master components are held, and the hold space for work pieces in which a work 
piece is held are connected, respectively. In the air leak test equipment which detects the leakage of 
a work piece based on the differential pressure which gives a test pressure from the above- 
mentioned source of a test pressure, closes the above-mentioned closing motion valve, and is 
detected by the above-mentioned differential pressure sensor in this condition It has ****** the 1st 
and 2nd block. To these [ 1st ] and the 2nd block While the above-mentioned 1st and 2nd 
branching air passage is formed, respectively, it is equipped with the closing motion valve which 
opens and closes these 1st and 2nd branching air passage, respectively, furthermore, in the above 
1st and the block [ 2nd ] field which confronts each other mutually The catching hole which stands 
in a row, respectively is carrying out opening to the above-mentioned tip side circulation space of 
the 1st and 2nd branching air passage. The above-mentioned differential pressure sensor Air leak 
test equipment characterized by being inserted into the confrontation face-to-face of the above 1st 
and the 2nd block, being arranged, and two pressure installation ports of this differential pressure 
sensor standing in a row in the catching hole of the above 1 st and the 2nd block, respectively. 
[Claim 2] Air leak test equipment according to claim 1 characterized by for the above-mentioned 
differential pressure sensor having the heights of the pair in which the above-mentioned pressure 
installation port carries out opening, and inserting it in the catching hole these heights of whose are 

the above 1 st and the 2nd block. u i ^ ui v 

[Claim 3] Furthermore, air leak test equipment according to claim 1 or 2 which it has the 3rd block, 
and the above 1st and the 2nd block are located in a line, is being fixed to this one block [ 3rd ] 
field and is characterized by forming the straight-line-like through tube which makes the extension 
of the tip side circulation space of the above-mentioned 1st and 2nd branching air passage at this 

[cla'im 4] It is air leak test equipment according to claim 3 which the above-mentioned common air 
passage is fiirther formed in the 3rd above-mentioned block, and is characterized by this common 
air passage standing in a row to the 1st and the block [ 2nd ] 1st and 2nd branching path, without 
crossing the extension of the tip side circulation space of the above-mentioned 1st and 2nd 

branching path. . . a f \a 

[Claim 5] In the above 1st and the 2nd block, the above-mentioned confrontation side and the tield 
which intersects perpendicularly are equipped with the above-mentioned closing motion valve. To 
the above 1st and the 2nd block The 1st hole which intersects perpendicularly with the above- 
mentioned confrontation side, and is linearly prolonged from the above-mentioned catching hole, 
and the 2nd hole which intersects perpendicularly with this 1 st hole, is prolonged linearly, and 
stands in a row in an above-mentioned block [ 3rd ] through tube. It intersects perpendicularly with 
the 1st hole, and extends linearly, opening is carried out to the field equipped with the above- 
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' mentioned closing motion valve, and the 3rd hole opened and closed by this closing motion valve 
is fomied. With these 1st, 2nd, and 3rd holes Air leak test equipment according to claim 3 or 4 
characterized by constituting the tip side circulation space of the above-mentioned branching air 
passage. 

[Claim 6] While the above 1st and the 2nd block are equipped w^ith a tank together with a closing 
motion valve in the wearing side of the above-mentioned closing motion valve, an auxiliary closing 
motion valve is held in this tank. Further to the above 1st and the 2nd block Air leak test equipment 
according to claim 5 characterized by forming the 4th hole which intersects perpendicularly with 
the 1st hole of the above, is prolonged linearly, carries out opening to the field equipped with the 
above-mentioned tank, and is opened and closed by the above-mentioned auxiliary closing motion 
valve. 
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^Me^Jc-tfDT'fe*); ?8/hiini«bi:*iJIS?LTtS^o 

rtgp*^ Aiinic J: o T -f X h E fc o T V ^ 5 7 - <»J 
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-&isv>:/i s^^fl'^-i^rSc ^kic. mm^i o«. = 
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tt> 7j<¥li:?f»3ttl-r77:/j/*2 i^^LTist), c:«7 

^yi/2 1 jb"!±IBr-7";H 5 (D±ffilcSI^^nTV> 
:§^-X7'D -y ^ 2 0 ©7K¥^*"t¥ti4Tffiti: 
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4 0 BCO®SS<i3§(C^V^-C!|ttC0 3%#ISbO:A^e>pKli 

■r^o §§ityp-y^2 5»ct4, jfi«i^^**-r[Big, [11 

^ffl(D2 0CDSEMji?L2 5 a. 2 5 b^^fefetC^nT 
ffM$tlTi30> =&'^-7>yD>y^'2 0iC(i, iine.l4t 

ii7L2 5a. 2 5 btcm^fcMii-rsiBlS. Ir1S«OS 
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2 0a. 2 5a}4. HuSlibfcm 1 5i-«x7ii!S 1 a 
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7L2 0b. 2 5 b{4. fliJaiL/c^ 2^(1^X7188 1 bO 

[0 0 2 6] ±IB^ttra-y^7 2 5(D^t>-tiffi2 5 xtC 
ti. ±ISKjl7L2 5a. 2 5 b(DT4SF*^P^Hty*^^^ 

if 2 7;!)^^n^'nK46)ASnTl>§o ±HB#I^^3 Off 
±#LT:<j:/-b>'l'3 5 A. 3 5 B co^t>-ti:® 3 5 X A'ig 
5 0^t)-a-ffi2 5 xfCjgtfcB^tC, ±fBA 
T'-b;!/ 3 5 A , 3 5 B OtlXg^^ 9a. 9 b A^±IB>'- 
Jl'jy'ifZlX^min. ^tt7P-yi'2 SCDgaMii 
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;:(D7}<¥7L2 2t4. BiiaiL/c«jix7SSS i x(DT?SiJ 

'j;K?n&Wif¥2 3 (ia2#!l) ;g::A-UTttjfl5x7jffi 
gg 1 x07W:^tcJgM$tlTi/^5o C co^axTfflSS 1 
x*>6{4. 2 0(7)^V^Maa2 4;!)^±;^lC@tfT^-;^. 
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AOffllJffitCF^P UT;Jf"^-^P 7^61 •(?SA'inTV> 
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4 5, 4 5* A^Jgfilc^nTl^So #)i4 5{iWll^S4 1 

icj&mLxmmsti. nm^ 5' t4*tiii$E4 i^^esin 
TBBS^nri/^Sc cn6^i^4 5, 45* icti. ±ffi 

7j<¥?L4 3 7b^e)±77(^:Elfi.Sifi7L4 6 (^37L) , m 
ii7L4 6' (m4 7L) ©±WrflPLTv^§o ±iB7K¥ 
7L4 3. mm^AA, 4 6J4, iiiiaiU/c53'lKx7jiSS 1 
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nt^mm^A 7 ii^cD±JStc^'S:§7K¥TL4 8 tm^ 

fiSt^nrv^So Mit?L4 7l4. ^-7>7P'y^7 2 0(DS 
il?L2 4^:n-LT7K¥?L2 2 (Jtiix7jl8S l x) K'M 
!S:oTl/^5c 7W7L4 SU. Mll^ffi4 1 tcP»flPU*^T-S 
A^nTi/^?)o tibic. 0 4ti:^tJ:9li:, 7j<¥7L4 

e.±:^ic5it;5jiiiSL?L4 9AM$nT*3 0, coymm 

?L 4 9 li. ±IB#I^ 4 5 (D^&mc^^^Xfti y ^ 4 0 k 
40 <7)±WcP^PbTt>§. ±aBSil7L4 7. 4 9 i;7j<¥7L 
4 8 ill?, ^1 :^«X731SS 1 a co±})St{RiJg|5^ 1 a ' A< 
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^ 4 0 ktm\^'M^mm^rj.LXh-^(ox. m^m^^ 
^i^LX't(Dmwj:mm^'^^t^o 7k¥ 

?L 4 3 *<:^P -y ^ 4 0 A ^KS-lJ-f s ^-cD^tt) "3 mStt 
?L4 6' tc5i!5:§^^vK¥?L4 3' ^WbTi/>?).^T'^ 
5o C(D7K¥7L4 3' fcti, iif£-ty^6(Dmm<r>fttb 
i^-.SlCfSi;Tjg<ttiin^tT-5Sffl^^Mt§6 5 (0 2 
50 #M) A<«^lgg^nS3!)^jimfii:(07j<¥?L4 3' ^^'^ 
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g|5g 5 2 JCt±, ±fSm 1 ^J'lKxTilgS 1 a (DTMiJ^OS 
ii7L4 6 i:±j?it{|ij©Mil7L4 9 *'«l5g^■e^5 . ±fBPff1ffl 
# 5 a 5 4 *^±T^[^tCX^-l' F WciRSSn 
TV^5o ;fe<RiJOTgl5S 5 2 ti. HiMb/c:^ 7 a i: L 
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[0 0 3 8] ±IB«tOx7U-i'f-XFaH»cJ;»3. 
7-' ^toiin-fXb^^To^^ti. 5^46 5 0(D*:/-b;i/ 

3 5 A CD CagP 9 a ^- n^nv X ^ g|5p°a M ^IR^ U T *3 
<o ^L-T. 1^S^^mt^§50(D7-^W^, 50© 
:)!77'-b7P3 5 BODPagPQ b (CiR^UTtftaibfc J: 3 fC «J 

[0 0 3 9] ±IBx7U-^'xXh^Br't±;»lie^x7 
3iSg 1 a . lb *5taSffliJ<OMfig|5^#i6T±T7"n -y 
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2 0. 2 5. 4 0A. 4 0 BtCffMt. /W/^ffll^^ 
l^tDT^ C(D^Kx7jlSgl a. 1 b CD§«^/h$ < T' 

^ic. Tmmmi^'^i a" . lb" tr£^-^m$M. 
TLtirX FE#-^tc =1: 0»rS»*^^ffr5 C tm^^^t' 
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COMEE-ty-t^-eti, pffi(cA:':'i^-F 6 a. eb^BH 
W^"^. il<7DA}'33K-h6 a. 6 b*'"4'5^0^'V-\r7^ 

- F 6 a . 6 b < "T 5 C i: ;!)<T' t 

;5o ^OSS*. ±|fir^iMto§»>{c$4L> J; Dig) 
20 fflS(0iini^ai^tT^i:i:A^T't5o U*^t. ±IB(0J; 
9 tern 1 2 £D^^tex7ai^ la, lb A^^n^ngij 
©7"n'y^'4 0A. 4 OBtcjgfijt^nrv^?)*^?), 

[0 0 4 1] gJI-t:y9-6«i0igi56 x^&T'D-y'^ 
4 A . 4 8 OWOtffi 4 1 (CffM L/iS^Tv 4 2 {c}f Al" 

^ii-feyteoA^i^-j^-F 6 a. Sbil^ll^^X 
7ji!iSSia, 1 bi:^mmi4S<)illji$Hi§i:fc;i<T't 

30 [0 0 4 2] 5^«x7a!fSl a. 1 b^ffMt/c7"D>y 
^40A. 40Bl±. ^t3i<D'^-X7"P-y^ 2 OtcH^ 

^-X>i^P>y^'2 Otc«)ix7jlSS 1 x^rmfiKL-T. 7 
P'y^4 0A. 4 0 6053-1^x7 ass 1 a, 1 btCjlte 

[0 0 4 3] ±fB:/P'y^4 OA. 4 O B icisi/^T. ± 

fEME-by^6A^Wiii$ffi4 UcKB^ti. ±IBP?aP^#5 
a , 5 b 4 1 iiSM-r ?.±'ffl(':fiail$nTV^5 

tDT\ J:kl2WSl/^^^0?L4 3. 4 4. 4 6^*0. 5^ 
40 lKx7JiSSla. 1 biOTMiJiiSSgP^l a" . lb" 
^^l§.-t^Z.hiS^X^^o ^ntcib. iinC)7L4 3. 4 
4. 4 5^ffli/>F'J;l/TfgfK-r?.ci:A'STt. co/^t 

[0 0 4 4] ±MWmmX\t. fu^^AOk, 4 0 
Bicfca^T. Sil7L4 4«. 7K¥7L4 3cDffiiicDttBtc 
jgl^^ftgT-feO. "to^fz^. i:cr)Mifi7L4 4{cWlSti. 

Kjl?L2 0a. 2 5 a*3J;t>'«jl7L2 0 b. 2 5b£D{u 

•tr;l'3 5 A. 3 5 ^<D'km^^^MmKt>tc-oX'S:m^ 
50 SWT' t So 
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<Dogi5^ p >y <DWii$® t rcmmn^cmxt § 40 

cDT% ME-byt)-cDAt)'-H-hi:^tex71SSi:^^m 
^^<mm-^^^^tfo'^X'^^tti>K. ME-b:/-9-0 

ttiicD^3:/p>y^ti:@^$nTi^5*^5)> ^^Lfc^ 

if^^^^nso *fiB^cD^4cD^4iicd;nii\ msyp 

[0 0 4 9] *f80^cD^ 5<7)^1tfCj;na\ ±12^ 1 . 
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